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[0014] 

[Embodiments] 

(First Embodiment) Embodiments of the present invention will be explained 
based on the drawings. Fig. 1 is a perspective view of an electric motor unit 

10 according to a first embodiment. In Fig. 1, a reference numeral 1 represents 
the circular electric motor unit that synthesizes and outputs rotation forces of a 
plurality of motors, a reference numeral 2 represents a driving shaft in the 
electric motor unit 1, a reference numeral 3 represents a main gear 3 mounted 
on the driving shaft 2, and a reference numeral 4 represents a plurality of 

1 5 motors 4 constituting the electric motor unit 1 . Fig. 1 depicts six motors 4a to 
4f (the number of motors is not limited to six). A reference numeral 5 
represents pinions mounted to rotation shafts 4y of the motors 4a to 4f, and 
there are six pinions 5a to 5f. A reference numeral 6 represents a bracket of 
the electric motor unit 1 . A reference numeral 7 represents a unit cover for 

20 holding and covering the unit together with the bracket 6. 

[0015] With this structure, the driving shaft 2 is fitted and fixed into main gear 
3, and one end of the driving shaft 2 is rotatably supported in a bearing (slide 
bearing, ball bearing or the like) provided on the bracket 6. The pinions 5a to 
5f having the same diameters and same pitches are respectively mounted on 

25 the rotation shafts 4y of the motors 4a to 4f (only motor 4a is shown in the 


1 


drawing), and the motors 4a to 4f are disposed around the driving shaft 2 at 
equal distances from one another through 60 degrees (a supporting portion of 
the motor is not shown in the drawing). A tip end of the driving shaft 2 is 

j 

rotatably inserted into an insertion hole 7a of the unit cover 7 and is brought 
5 into tight contact with the insertion hole 7a, and the unit body is held by and 
covered with the unit cover 7. 

[0016] In this state, if the motors 4a to 4f are connected to a load that drives 
the driving shaft 2 and simultaneously rotated with the rotation number, the 
load can be driven through the driving shaft 2 by the rotation forces of the 
1 0 synthesized motors 4a to 4f. 

[0017] Since the entire electric motor unit 1 is formed into the disk-like shape 
as shown in Fig. 1, the electric motor unit 1 can be used and installed in a 
manner similar to those of the conventional motor. 

[0018] Figs. 2 are comparison diagrams of characteristics of a DC motor and 
15 an ultrasonic motor. Generally, in the case of a DC motor of an 

electromagnetic motor shown in Fig. 2(a), its efficiency is enhanced when the 
rotation number is high and its torque is low due to the electromagnetic 
induction phenomenon. On the contrary, in the case of an ultrasonic motor 
utilizing piezoelectric ceramic shown in Fig. 2(b), its efficiency is enhanced 
20 when the rotation number is low and its torque is high. Therefore, the effect of 
torque synthesis of the plurality of motors is more effective in the ultrasonic 
motor. 

[0019] The case of an electromagnetic motor is mostly used in the effective 
high speed rotation and low torque state. Therefore, in the case of the 
25 ultrasonic motor, the effect of the torque synthesis according to the present 



invention is not exhibited remarkably when the motor is rotating in a steady 
state in which torque is low and the rotation speed is high. However, due to 
the characteristics that a loss is increased when the rotation speed is low, it is 
possible to fully expect to have the rotation force replenishing effect when the 
5 motor is to be started, when low speed driving is required, or when the rotation 
force is reduced due to variation of the electric motor or the load even during 
the steady rotation. 
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